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(linear, P < .05) and butyrate (linear. I 
P < .01) increased with inclusion of I 
WCGF, while concentration of propi- I 
onate decreased (linear. P < .05: data 
not shown). Total VFA concentration I 
and ruininal concentration of NH,-N I 
were not affected by dietaiy treatment I 
( P  > . lo:  data not shown). I 
Increasing dietary WCGF had no I 
effect (P  > . lo)  on rate of disappearance I 
for DM. CP, NDF. or starch of WCGF I 
(Table 3). Rate of disappearance for I 
DM, NDF, and starch of DRC was 
faster (P  < .0 1) for the DRCIWCGF diet I 
compared with DRC diet. Rate of dis- I 
appearance for DM of alfalfa increased I 
(linear. P < . lo)  with WCGF. Rate of I 
disappearance for CP of alfalfa re- I 
sponded quadratically ( P  < . l o )  to I 
WCGF addition. Rates of disappear- I 
ance for NDF and starch of alfalfa were I 
not affected ( P  > . lo)  by dietaiy treat- 
ment. I 
No differences ( P  > . lo)  in iuminal I 
digestibility of DM, CP. NDF. or starch I 
were observed for DRC, WCGF. or I 
alfalfa (Table 4). Apparent total tract I 
digestibility of DM was 83.4% for the I 
DRC diet, 77.7% for the DRCIWCGF I 
diet, and 79.7% for the WCGF diet I 
(quadratic, P < .05: linear. P < . lo :  I 
Table 4). Total tract digestibility of I 
NDF increased (linear. P < .01) with 
WCGF. A quadratic ( P  < .Ol) response I 
was observed for apparent total tract I 
digestibility of starch. Apparent total I 
tract digestibility of  CP  was not I 
affected by dietaiy treatment. I 
Results of this research indicate that I 
WCGF. whether fed in receiving or I 
finishing diets. is digested extensively I 
in the rumen. With receiving diets. re- I 
placing DRC with WCGF may increase I 
total tract digestibility of DM. resulting I 
in improved feed efficiency. In finish- I 
ing diets, inclusion of WCGF increased 
ruminal pH. As a result, the efficiency I 
of microbial protein synthesis may in- I 
crease, potentially offsetting the need I 
for escape protein supplementation I 
when WCGF replaces DRC. I 
I 
'Rob McCo). Chris Richards. and Ton) Scott. I 
graduate students: Rick Stock. fornler Professor: 
TernKlopfenstein. Professor:DanHerold. research I 
technician. Animal Science. Lincoln. I 
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Feedlot diets low in ruininal 
escape protein may be deficient in 
metabolizable lysine, especially 
early in the feeding period. Addi- 
tion of rumen-protected lysine can 
improve feedlot gain and effi- 
ciency. 
Summary 
Six& steer calves individz~ally fed 
increnzental levels ofrzm~en-protected 
lj'sine nzre  z~sedto determine the Iysine 
reqz~irement for jeedlot cattle. Treat- 
nzents containedeither rz~men-protected 
lj'sine and methionine, or nzethionine 
alone. Addition oflyYrine and methion- 
ine improved gains, intakes and effi- 
ciencj. (P < . I )  during the f i s t  56 dayYr. 
There ~t,a,r no response to methionine 
alone (P > .3), suggesting that &sine 
~t,a,r the jirst limiting amino acid. The 
predicted &sine J o n  for the control 
diet ~ t ,a s  55.1 g/day. Steers szpple- 
nzented ~t , i th  3-1 g/day I j ~ i n e  had the 
greatest gains, predicting a require- 
nzent o f58.4  g/daj. or 5.58 percent of 
the t~~etabolirable protein. 
Introduction 
Many large fi-aine calves are being 
fed high concentrate finishing diets 
immediately after weaning without a 
growing period. These calves are com- 
monly fed for 160 to 200 days before 
being slaughtered. During this time 
calves malie rapid gains, depositing a 
high percentage of protein, especially 
early in the feeding period. Protein re- 
quirements early in the feeding period 
would be expected to be high. 
Feeding wet corn  gluten feed 
(WCGF) has marliedly increased in the 
Midwest as corn syrup and ethanol pro- 
duction have increased. Although agood 
source of crude protein. most is degrad- 
able, making WCGF a poor source of 
escape protein. While the escape value 
of dry coin protein is high. high mois- 
ture corn protein is more degradable. 
having only two-thirds the escape value 
of dry corn. 
Because of their lower escape pro- 
tein values, we hypothesize that calves 
finished on WCGF andlor high mois- 
ture corn would be deficient in metabo- 
lizable protein. Fui-theimore. because 
of the low lysine content in corn pro- 
tein, we predict lysine to be the first 
limiting amino acid. Supplementing 
WCGFIhigh moisture corn diets with 
rumen-protected lysine should improve 
finishing performance of large-fi-amed 
calves. 
Procedure 
A calf growth trial was conducted 
using 60 large fi-aine size crossbred 
steer calves (522 Ib) with a high poten- 
tial for growth. Calves were individu- 
ally fed ad libitum once daily using 
Calan electronic gates. The diet con- 
sisted of(DM basis)45% WCGF, 22.5% 
high moisture corn, 20% diy rolled 
corn. 5% coin silage, 5% alfalfa hay. 
and 2.5% supplement (Table 1). Diets 
were formulated to contain a minimum 
of 12% crude protein. 0.7% calcium. 
0.35%phosphorus. 0.7%potassiuin and 
7.5% roughage. 
Supplements were combined at feed- 
ing to achieve our ten treatments, which 
varied in amount of supplemental 
rumen-protected lysine and methionine 
fed. Supplements were fed to supply 0, 
1 ,2 ,3 ,4 ,6 ,8 ,  10,and 12gramsperday 
of rumen-protected lysine hydrochlo- 
ride. The protected lysine, supplied as 
Smartamine MLT", contained both 
lysine and methionine. To determine 
the response due to lysine, a rumen- 
protected methionine control was 
(Continued on next page) 
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Table 1. Supplement composition (% dry matter basis). 
Ingredient 
Limestone 
Ground corn 
Salt 
Trace mineral premix 
Vitamin premix 
Monensin 
Tylosin 
Thialnin premix 
Copper oxide 
Tallo\\ 
Smartallline MLTxl 
S~llarta~lli~le M ~ ' '  
aSuppleme~lts mired to suppl) 0 1 2.3 1 6.8 10 and 12 of 1) slne n 1th0 3. 6. 9 1 2.1 8.2 1 3 0. and 
3 6 g of methlon~ne respect11 el) 
Table 2. Performance of finishing steer cahes, da\s  0 - 56 
L) sine le\el Da~l) galn Iba Dr) matter Intake Ibida)a Feedlgaln 
0 (control) 1 58 22 0 1 8  
I 1 95 21 6 1 1 
2 1 80 21 8 1 i 
3 5 21 22 9 11 
1 i 26 2 1  0 1 6 
6 5 10 22 1 11 
8 5 06 23 1 1 6  
10 i 21 23 1 1 1 
12 1 5 1  21 8 1 8  
0 (meth~onine) 1 58 21 3 1 7  
"Quadrat~c response to supplemental I )  slne P < 10 
Table 3. Performance of finishing steer calbes, dais 0 - 161. 
L! sine lelel Dad) galn. lba Dr! matter 111take lblda! Feedlgam 
0 (control) 
I 
aQuadratic response to supplemental 1! sine. P < 10 
Table 4. Amino acids in abomasal contents, predicted dietar? s ~ ~ p p l ~  and predicted NRC 
requirements. 
Abomasal Pred~cted NRC 
Ammo a c ~ d  % ot CP Suppl) g/dala requirement (gida)) 
A RG 5 13 56 7 62 1 
HIS 2 27 23 8 23 1 
ILE 3 76 39 3 26 9 
LEU 9 31  97 6 63 1 
LYS i 30 ii 1 60 3 
MET 1 51 16 1 18 6 
PHE 1 37 15 7 33 1 
VAL 1 8 8  51 0 38 1 
THR 1 6 8  18 9 36 9 
included. Supplements also supplied 
240 mg Rumensin. 80 mg Tylan and 50 
mg thiamine daily. 
Steers were randomly assigned to 
treatment, with ten steers assigned to 
the zero lysine control. ten steers as- 
signed to the methionine control, and 
five steers assigned to each of the other 
eight treatments. Before the start of the 
trial, steers were limit fed 12 Ib (dry- 
matter) daily of a 50% corn silage, 50% 
alfalfa hay diet to reduce weight differ- 
ences due to fill. Steers were implanted 
with Revalor-S at the start of trial and 
on day 84 of the 161 -day trial. Steers 
were fed the final finishing diet froin 
day 1 ofthe trial by limit feeding 12 Ibl 
day (dry-matter) of the final diet and 
increasing the amount offered by 1 Ib 
(dry-matter) daily until animals were 
offered ad libitum amounts of feed. 
Feed refusals were collected and 
weighed eveiy three days to keep feed 
fresh and bunks clean. 
Animals were weighed before feed- 
ing on three consecutive days at the 
beginning of the trial and on days 56. 
84, 1 12, and 16 1. Average daily gain, 
dry matter intake and feedlgain were 
calculated for all periods ofthe trial and 
plotted using the slope ratio technique. 
At the conclusion of the trial animals 
were slaughtered. Carcass characteris- 
tics including fat depth, quality grade. 
and yield grade were measured. 
Metabolizable protein flow for steers 
on the finishing diet was predicted us- 
ing the NRC model (1996 Nutrient 
Requirements of Beef Cattle) for ruini- 
nant protein metabolism. Amino acid 
composition of the metabolizable pro- 
tein was determined in a separate me- 
tabolism trial. Abomasal contents were 
collected following slaughter of four 
steers fed the control finishing diet for 
14 days. Contents were freeze dried and 
analyzed for amino acid composition. 
Flow of metabolizable amino acids was 
calculated by multiplying the abomasal 
amino acid composition as a percent- 
age of the protein by the predicted 
metabolizable protein flow. These cal- 
culated supplies of amino acids were 
compared to requirements estimated 
using level 2 of the NRC model (1996 
Nutrient Requirements of Beef Cattle). 
"Based on a calc~~lated metabol~zable proteln flou of 1015 gida) 
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Results 
Steers responded to rumen-protected 
lysine during the first 56 days on feed 
(Table 2). However. gains, intakes. and 
feed conversions were equal for the 
control and the methionine supple- 
mented cattle. suggesting that the re- 
sponse was due  t o  lysine, not  
methionine. Gains, intakes and feed 
conversions were all improved in a 
quadratic manner (P < . lo). Gains were 
maximized at the three and four grain 
supplementation level. Steers supple- 
mented with three grains of lysine had 
an increased gain above the control of 
.63 Ib per day, or an improvement of 
13.7 percent. Higher levels of lysine 
supplementation were less effective at 
improving gain and feed efficiency. 
suggesting a true quadratic response. 
Non-linear analysis comparing gain to 
supplemental lysine intake predicted a 
supplemental lysine requirement of 
2.9 glday to achieve amaxiinum gain of 
5.1 Ib. 
During no periods following the first 
56 days did lysine supplementation 
improve animal performance. However, 
for the entire trial, lysine supplementa- 
tion quadratically improved gain (P < 
. lo)  over the control (Table 3). Cattle 
supplemented with three and four grams 
of lysine gained 37 Ib more than the 
controls during the first 56 days. By the 
end ofthe trial, these steers had a weight 
advantage of 68 Ib or a ten percent 
improvement in gain compared to the 
controls. Any weight advantage ob- 
tained during the first 56 days was more 
than maintained throughout the feeding 
period. Carcass characteristics were 
similar (P > .3) for treatments. 
The NRC model predicted a daily 
metabolizable protein flow of 1045 g 
for steers consuming the control diet 
and gaining 5.1 Ib. the maximum gain 
determined using non-linear analysis. 
Based on an aboinasal lysine content of 
5.30% (Table 4). our predicted lysine 
flow for the control diet was 55.4 g. 
Three g of supplemental lysine would 
increase the lysine flow to 58.4 g which 
is similar to  the NRC calculated 
requirement of 60.3 g. A lysine flow of 
58.4 g would correspond to 5.58 per- 
cent oftheinetabolizableprotein. While 
the predicted flow of lysine, methion- 
ine. and arginine was less than their 
calculated requirement (Table 4). a re- 
sponse to lysine would suggest lysine to 
be first limiting, and the animals re- 
quirement for the other amino acids to 
be met. 
Feedlot diets containing high levels 
of WCGF and high moisture corn may 
be deficient in metabolizable lysine. 
Supplementingrumen escape lysine can 
improve perfoimance of feedlot cattle, 
especially early in the feeding period. 
Our predicted metabolizable lysine re- 
quirement for steer calves gaining 5.1 
Iblday would be 58.4 glday or 5.58 
percent of the metabolizable protein 
requirement. 
MarkKlemesrud. research technician: Terry 
IClopfenstein. Austin Lenis. Professors: Rick Stock. 
former Professor. Animal Science. Lincoln. 
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Feeding dried poultry waste is 
an effective means of supplement- 
ing dry-rolled corn finishing diets 
by providing a portion of the di- 
etary degradable protein and min- 
erals necessary to meet animal 
requirements. 
Summary 
Two t/*ruls evalziated drled poultg~ 
11 a t e  (DPW) as u 5ource of rztn7en 
degrudubleprotezn for finzshzng steer5 
117 Trzal 1, dzet~ ~ e r e  sztpplen7ented 
11 zth DP W or ztrea to provzde eqzlal 
an7ounts ofdegrudubleprotern In Trrul 
2, dretar), DP W znclztsron 11 us b a ~ e d  on 
zts nzrneral content rat/7er thun z t~  de- 
gruduble protezn contrzbzttron 117 both 
trral~, /7zg/7 levels of dreturql DP W dr- 
n7znzshed ADG and feed effzcrencj, 
HOM eIqel; an~n~ulperjornzunce obtulned 
1.1 lth 1011 er levels of DP W dld not dlffer 
Ponz zireu or cont/*ol treatn7ents Re- 
5 zllts zndrcate DP Wr5 un effectrve n7euns 
of sztpple~~zentrng both runzen degrud- 
able protern und nzrnerals zn fin15 hrng 
drets 
Introduction 
Dry-rolled corn finishing diets can 
be deficient in ruminally degradable 
(Continued on next page) 
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